Orexin-A facilitates emergence of the rat from isoflurane anesthesia via mediation of the basal forebrain.
Previous studies have demonstrated that orexinergic neurons involve in promoting emergence from anesthesia of propofol, an intravenous anesthetics, while whether both of orexin-A and orexin-B have promotive action on emergence via mediation of basal forebrain (BF) in isoflurane anesthesia has not been elucidated. In this study, we observed c-Fos expressions in orexinergic neurons following isoflurane inhalation (for 0, 30, 60, and 120min) and at the time when the righting reflex returned after the cessation of anesthesia. The plasma concentrations of orexin-A and -B in anesthesia-arousal process were measured by radioimmunoassay. Orexin-A and -B (30 or 100pmol) or the orexin receptor-1 and -2 antagonist SB-334867A and TCS-OX2-29 (5 or 20μg) were microinjected into the basal forebrain respectively. The effects of them on the induction (loss of the righting reflex) and the emergence time (return of the righting reflex) under isoflurane anesthesia were observed. The results showed that the numbers of c-Fos-immunoreactive orexinergic neurons in the hypothalamus decreased over time with continued isoflurane inhalation, but restored at emergence. Similar alterations were observed in changes of plasma orexin-A concentrations but not in orexin-B during emergence. Administration of orexins had no effect on the induction time, but orexin-A facilitated the emergence of rats from isoflurane anesthesia while orexin-B didn't. Conversely, microinjection of the orexin receptor-1 antagonist SB-334867A delayed emergence from isoflurane anesthesia. The results indicate that orexin-A plays a promotive role in the emergence of isoflurane anesthesia and this effect is mediated by the basal forebrain.